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(54)Tltle: ORGANIC ELECTROLUMINESCENT DEVICE 
(54)IEW<04^» *«IEL«7' 



(57) Abstract 

An organic EL device wherein a particular coumarin derivative is incorporated into a luminescent layer and a particular 
tetraaryldiamine derivative is incorporated into a hole implanting and/or transporting layer. Further, a particular coumarin derivative, a 
particular quinacridone compound, or a particular styryl compound is incorporated into a mixed-layer type luminescent layer. By providing 
two or more luminescent layers including a mixed-layer type luminescent layer, incorporating two or more dopants, and effecting light 
emission from two or more luminescent species, an organic EL device which gives high-luminance tight emission, enables continuous light 
emission, and has high reliability is realized Further, multi-color light emission becomes possible. 
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= b'X (2->^;U-8-^y 'jy^h) (2. 4. 6-h'J7x 

-;U7xy7h) yjP^-OAdii). t';^(2-^5^;u-8-^v'jy7h) (2, 

3. 6-h'J^^;P7xy'7h) 7;P$n':7A(III), b'X (2 -pt^'^P- 8 - + 
yuy7h) (2. 3. 5. 6-xh7:A5^;U7xy 5 K) 7JU5r:':7A(IIl), 

b*7> (2 8 -^y U y ^ (2--t-7H7h) 7;i/5 --^ A (1 1 1) , 
h*7. (2, 4-v^5';P-8-^/U/7h) (:*-;H-- 7x-;i/7xy ^ h) 

7;ua-C7A(iri), tiT. (2. 4--:;;'t^;i/-8-:^y u y ^ h) (/t^-7x 
-;i/7x/7h) 7;i'5-':7A(iii), h*;^ (2, 4 8 u / 7 
b) (p^i$'-7x-;U7'^j?>7h) 7;pa-^7A(iii), t*;^ (2. 4-vpt5^;p 

-8- + yUy^h) (3. 5->^p^5^;i/7xy'^ h) 7;i'5-'^A(MI). tf7> 
(2, 4 8 U y ^ h) ( 3. 5- v-terl-7'5";i.7xy ^ 
h) 7;ua-':7A(III), HT. {2- 4 S J U/ ^ h) (/t 

h) 7Ji/S-'^A(III), k';^ (2-pt5^JP-4-^ h^i^-8-^ 

yu/7h) (/'?7-7x-;U7xy ^ h) 7;p$-':'A(iii), t*;^ (2-:>t5^ 

5 -x7y- 8 - + / Uy ^ h) (:*-;Ph-i'>y7 h) 7;W5-C7A(III). 
b*7> (2-^5";l/-6-hU7>iP:tOp<5">ll/-8-4^y'J/7h) (2-:>-7h 
7h) 7;W5-'^A(I1I)^*««>^. 

c:®(i3&\ fx (2-v<5';u- 8-^/ u y 7 h) 7;ua-c^A(iii)-M 

^V-lfX (2-;*^>)l/-8-^y Uy^h) 7;P5-':7A(III). fx (2. 4^ 

-x^if^ju-B-^y uy7» 7;Ps-';7A(iii)-/i-y^^v-t*x (2, 4 
-v-*^5^;p- 8 -^^^y 'jy 7 h) 7;u5-':7A(ni), tix (4-xf';i'-2-> 
5^;i/- 8-4^y u y 7;i'5-'^A(iii)-Ai-:t^y- ex (4-x5^>- 

2-;>^5^;U-8-=^y Uy^l^) 7;V'S:i'^A(III), fx (2-/5^;i/-4-p^ 
|v=|Pv':^y g y)\,^z.^l,{\\\)-u-^^y-\i.X{2-:f^^)V-4- 

7)V^z.^h.{\\\). fX (5 - >'7y - 2 8 
~=l^y 'jy 7 h) 7;US-':7A(IlI)-/x-:t4^V-f X (5-'>7y-2-;jtf^ 

8 -^j u y 7 7;p^-'i7A(iii), fx (2 -y.^;u- 5 - h u 7;u:t 
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cne»oj'j:*^T'b. j^tch'jx (8-^y 'jy^>) jju^^ir^ 

;l(0^57J^©J^7>h3W*5^tLT«, I^M^pg - 1 2 6 0 0^lC85«©7x-Jl/7 

>h^-t>l?l^#:-^#W¥8- 1 2 9 6 9^tClBmcOx h^7U-;UXx>l§^ 

yx=.}i^7>hy-t>mmmt. Tifi^ (V) T^^nSfe^Tfe^). 

( V ) 

A'-L'-A' (V) 

(V) {C*5liT> A':fe<kr/A'tt, #>!7 ^ / 7 x::i;i^7 > h U ^PSSfcttv 
A\ A-'TS^n-S^y 7x:i;i^7>hUJUS*fctiv7xnJl/7>hU;i/S 
StUTti, 7JU=^r;PS, 7'J-JVS. 7JUn + >'S, 7'J-0:^v5, 7^y 

otmmm<Dm^^m\tf^\zm^^nui^f)^. 7>hy±>nxitu<> 7>h 

^■t:>^lCiS'&Ufc7x:iJUST*S:i<i:;i^«^^H'^. ^tz. 7>h^±>m\Z 
43tt'5 7x-;i/S<DJ^^M«7> h7il>^® 9<sl:. 1 0 fi^-TfeS d 

^5: (V) lC*5ViT. L'«¥«S'&*^t*7'J-U>S^S1". L'T^$n?>7 

p-7x-U>S, 4. 4' -f7x-l->S^J&^ifStU. 
SAc, L'T'^$n57U-U>Stt, 2i@;^tl^L-?-nU^±©7U-U'>S3&^ 
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A r ' ~ A r 'T^$n§5f #]K^S t LT«v 5^#]Ki^^fc7Ki^S (7 U , 
emS^WT^i©^(^SJftSi:LTtt, 7;t'=^;US, 7'J-Jl'«, 7;U3 + xS, 

7x::i;us. 7;u^jP7x-;i/S, 7;i'3=^>'7x-;i/S. 7'j-;u7x-i;us, 
7U — P=^^'>7x-;US. 75 y 7xr:;i/S, h'7x-;us, :^75^;PS. 7> 

A r '~A r 'TS^nST^WjKSttTli. 4#(C7 xX;WS7i«iff * LVi. 
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^ (V) . (VI) o{l:^«feliSoM^-fr^tcJ;oTm^^Mtt*SVUJiE?L$ii 

Hc43tj-^iC:(I)0^'7U >l^#<*:0'^W*li. 0. 0 1~20wtX, $^n«o. 
1-1 5wl%tT^di:*^'$f*L'^'^. 

^>^m\*>^z.tf)^tfi-^L<. Mwmz\i^ ill) (Dxh^7'j-;v->'Ts>i^ 

mi^. N. N' -tiX (-3-;>t^;i'7x-JU) -N, N' - ->*7 x-;i.- 4 , 
4' -s;7 5 y t'7xIi;U, N. N' -fx (- 3 - t*7x-;i<) -N. N' - 
V7X-JU-4. 4* -v75y b*7x-;P, N. N' -k*X (-4-1-^^ 
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;i/7x-;U) -N. N' ->?7x-;i/-l. 1' -k'7x-;U-4. 4' -v7 

N. N. N' . N' -v'hy'^T. (- 3 - b'7 x:i;U) -1. 1' -\dy 
x.=:^)V-4, 4* -v7^>, N, N* -v7x-;U-N. N' -fX- (-4' 
- (N-3 i^^)lyjL=.)l)_-}>f-'7Ji=.)\^) 7 

^y'J'J>fS.E. !^08Ba6 3-2 9 5 6 9 5-^, !|#Ba¥5-2 3 4 6 8 1-^, E 
P0650955A1 {n^^i^m^ 7 - 4 3 5 6 4 #) «tCl3«©{k^#l75>?^tf 

^n, uis^x-^^ (II) ©xh77'j-;uv7S>if^#:*^i(f* bi^. $3t, m 

99~9 9/ l, $^tC«20/80~8 0/ 20. l^fCJl 30/70-70/ 

mmo:>^'i\zm■fftmmmm'f'^m\^^s ieh it^-)[^) tn^^ommmm^mfEv 
tztt. jEji(Dmm^mf)^m'f-<Dmmmm\z}t^2i&i:m^i>h<o. M^L<\t 
6i^u±> ^K)tf!-^iy<\ti om&.±izu^h(Dx$>^o -i5m.=Fmx^^mt 
^i^tit. mm\z^^i.ftmmmm^t:m^^xiEii (yt^-jv) tn'F(Dnmmm 
^m^btzt^. m^<om^^mi!)^mii<Dnm^^izit^2ist:m^^h<D, » 

lCtl5~6 0nm, 4#lCtt5 5 0 nni<i:T2> d i:;!>«if S tV^. 

(iij) (D:^^i7^) \^>^t^m^rz^tls: (iv) oxf-^) )v^7 ^xt'^^^ i^-zt 
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5S; (III) iZ-Dv^-XSHmr^t. ^ (III) R2i^J:0R2 2(*z|c^M^-, 7 

^S^WLTv^Tfe.fc^'^- x5^;us, t^Dtf;PS, 

m^l^S 0(Dh<Di!)^B^L<. Mci^m\Z\ty jL:=.}im. hU;US, i/^x-Jl. 

7sy7xii;ps^*^^frfe.ns. 

R23. R24«#>«?7;i'+Jl'S*fctt7«J-;US«r^L> :inf><^A(*:fl»J<i:LT 

g!|gET^R23|3i±, R24|S|±tAS(^i{Ci^^bTm«rf^^LT'b<fc<, 

^ (III) <D^:h^'J h*>{b^ifeOflr(*:««JS:OTlC^-r. fiTK^ (Ml 

a) OR2.l|c7)a-oi^T-^tTt^^. ^^c, M^OlBS^'^>-tf >il!»wtt 1 

j^oiz-^nx^^^. 
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No. 


R21 


R22 


R23 


R24 


m-1 


H 


H 


n 


■' i_j 
PI. 


II 1-2 


-CH3 


-CH3 


H 


H 


III-3 


-C2H5 


-C2H5 


H 


H 


ill-4 


-C3H7 




H 


H 


III-5 


-C4H9 


-C4H9 


H 


H 


III-6 


-Ph 


-Ph 


H 


H 


in-7 






H 


H 


III-8 


m-h'J;U 




H 


H 


III-9 


p-h"j;u 




H 


H 


111-10 - 


"-\^_y-N(Ph)2 


— ■^^N(Ph)2 


H 


H 


111-11 


-CH3 


-CH3 






111-12 


H 


H 


V yj' 


2,3-$!lo' 
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2 1 5 3 0^, |oim2 8 4 4 4 8 4^> ^$^2 8 4 4 4 8 5 ^^tC J;-pT^^T 




^ (IV) {z-oi^^xmmr^t. ^ (iv) R3.«7jc#i^^^^fc«7'j-;us 

h»j;i'S^*^^tf ^>n. gms«hUT«7U-;u7 5ys. 7U-;u7iy7U 

(o^oti^^^ (IV) T^$ns<k^iKi*^^>^«$ns-'iiiiicDS^±*«/ ^ng 
wx^^tz\mmm^itvxi^^\.tzi:oumm.xhhz. 1 1>»* t v^. 

Ra-., R34T^$n^7;U^-;i/SiLT«@mSSrWt2)t)a)TfeoTfei 
tjH;^5"'JJl/SS:J^B£LTt.iSC:t*«ii?^L<, Z-O^'DUm^. ^ (IV) 

R..{i7'j-jU7= ys*fcJi7'j-JU7ay7'J-;i'S«r^u. cne»»wtt 
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Tt)j:ii. -mt3«, mmmytmn^mmt^/iK $>^immmt 

>?Ta >^S«j^^W$-fr^. ::o<i:-5?'j:14'©^(Il)(7)7"h^7'J-;i^v7$ 

'*'T'^:(I I) CDx h 7 7 U v7 i >^»{*:«i:^fflT'€ ^iE?LaA14*5 J:D^/ 1 

fc«fllM<tom®<l:^<l^<!:bTti. iltlWnSe 3 - 2 9 5 6 9 S-^iiffi. 

2- 1 9 1 6 9 4#^^. #^^3 - 7 9 2 ^^^^{IISiK$tlTl.i?>^aWttS 

m^'^t>it^m^. 'Z^-fLh^ (II) (Oxh77'J-;i/x7S>m«(t:irlS:t$ 
tl-r < ffl L> -5 H 1 T # 5 (D IftfKc i: o T « %3^1 13 BH^r 5 IE?La 



WO9Mtt3|t0 



PCT/JP97/02869 



39 

tmmm<Dmmiz'D\,^x}it. JEii&xmmm^2mi:k±m-r^t^^>mmx$>^o 
:i(D^ot3immmtt^zt\z^-DX. mmmznimrL. nm^j-i7(D^±^ 

^ffliiTii§©Ti~i onmm<om\f^mh. ^-i!)^-Db:>ts-)uy v-fr^ 

^h'o^^tjiit'^w^m^^^xh. %yt^(D^m^it-^mmz^^^m<Diis:-f^ 

n=f-^xmmm^n'^&xmtn'^mmmtiz^i-fxBimt^m^\t. 
x^mmm<oit'^^out)^tt^^tfi-i^vi^m^'^t:m^Lxm\^^^ztf)^x^^. 
z<D.tt. mmm-/j^'bm'T-m^ti(Dm(D^ti^^it^^omom\zmm't^zti!)i 
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c: (D ;p y u > ©^ffl « (iiC ( 1 1 ) <b> h ^ 7 u ;p v 7 $ >n%^m <oz^m 

•^L^Ttiv EP 0 6 5 0 9 5A1 iMJt^^mw- 7 - 4 3 s 6 4n) mmim^^ 
mr^ztfi^xt^, )vy'u>^iEiimmmmzt^-^ii:^ztxjEjimmm^ 
(D^(oit^m^n^&.xti^<^'^^ztf)ixt^o ^i=»iz\t. nm-^mm,^ h 7. 

'^(Dnmi5imizr<br:itxiEiitkxf)^ibh0 7. (8-4^yu^K) 7)v^-o 
i^m^'^^ztt^xt^o A:/u>\zm.<ot. M'fmmtip^iEK^^xmM 
mt^m^^Ki t><£< , m'f'&xtiEiimx\zMvx^^tj.<t'^mx;kixmm\z 

$>^zt-f)m^viK mw.(Dm-^\ti o~i o o o:ijmmtt^zt*mt.L\^\ 
mmxh^'Z-^mfi^h^. ±uLrz^o\zmm(Dumiz\tMmf)^$>^(Dx\ h^l 
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IZO K-ySf^bi' >v'5A) , SnOz, Ni, Au. Pt, Pd, K 

~3 OQ/cin**fc«l OQ/cin*jg^T (fiSO. l-lOQ/cm*) O ITO (/S 
0-3 0 Onn) ftmif^tl^o ^l^lcli, I TOMI^S^IisllSffiTO^ta) 

\z. tiy-y^ ji^^-m^^^yt^n^ttsn^^^y ^ji'^-m. $>^^^ \tmn 

tfli (Aniax 4 9 0~5 5 Onm) , W (Amax 4 4 0~4 9 0ni) (Amax 
5 8 0 ~6 6 0nin) (D^^^'i^^Ctt^Vt, ItfCAmax 4 8 0 - 6 4 0 nmO)^ 

±tio^mmmt-mtii^m\mmx'mmt^z.tf}^x'^^o ^m^x\t h 

yn>ttS{<^a'j^ffilBM- 7, SR- lts.ii^m\^^xm^LX\^^^o 

*56g«fC:j3lt'5>JffSbViAmax . C I Efemj^^^x. yM<7)^7t«, 
7 ^^-ffll-^ll^^tft^ y ^PrJ^-KT^ti: SlSfrt § C i: {Ccko Tt#T 'bet Vi. 
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T<Dm^<D^Xh^o ZO^'Dt^iJ'y-y^ Jl^^-tim^^^^tlZ^K). CIE 

iiii)m(D^'t4 9 0~5 5 Onm, ff(Z)«^4 4 0-48 Onm, ^W^'&S 80- 
6 4 OnmT^O, Anax^jfiO;^^^ h;KD¥<i'lg3&H^-rn<D^^tC'b 1 0~1 0 

;u>y-\t^y^mzikyt^m^Lfi^^^yf3im^m^it^<. 7;i- huv 

iTO(D!^mm\zy;^-i^^^i-fu^^^otimm^i^^^o 
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^i^-;i583ti:;^j:p, ^^^OIK»»mm*S< L;^l-tntf;^i:^.;^j:<7a:0. mi^oa 

M^mm(D^mtmzmm^tiu^^-^K io-'?a (lo-^orr) uTom^m 
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tf>3-h, =t^Y:^h^) , 7>^^^7 • :/oi;x'y h (lb) ft 

tz.nx^mmmom^mm^(o^9tm tomtit (Di^^-rtifi^tr^ MX $>^c 
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5. 

intti • :iz'-}immiim\z^mit'^m^m^'^rzm^. ^^mizMLx^^y 'jtis 

m^^^^mommit'^mm^iz^tKW^'r^. 
z.zxitt^m^mjim'^^m^^x-^ i^izmmr^. 
mxit. mm/^-)\^mm^my^^m/m'^mm^m/mm(ommiz:^i^^x. 

e>^^M'vO||^JcM-r^ltM7!>^l?LU^'bL<ti, l^^^lCifil^iM «0. 2 V) 

'fmmtTS^-)\'mm\tmL^^i!}^4m\zm^^mmtu^. cz.xm^m<r>^^^ u 
^^mizisz.t)mnm'i^^^um'f'i!)mi^ti^. vi)\Ltt^i^. 

U70|^ig (>0. 2 e V) l|75^^S«^{i. ^7tm^*itfi*^'6-r. 

Tf--r7^^m\z\tm^tt\'\> m^f3.n^tt^-}i^o)mmmmt:m^-itxnf^^m. 
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-^(bizz-o^^orMmit, m^m(D^^m^n'Dmmzi5\,'^Tit. -en-^n 

^^\Z. ^^l^jBTC^^+l- UTH^HilTO+r UTS^?5Wj:S*I^. 

^^mp^x(D^^^ ^)7^mm^mmr^z.tx'±si(o^otjimmr3im^L^m 
tztcL. 9^miz\m^t)^$>K>. mmmiz\,m^m(D^^^^)7^mmt^=¥^' 
±B(D^^W'^-(t^'-ym^ytm^wni^:ztx\ mw^o%^m^^-z>m^m 

n^it^m- ytit^m\z^^itiytji\miftu(btj.^\ 

%%m\zm.%%'if^^^ztxh^. tts.t>-^, mi^mm'pxwi^^^m^'&^ 
^oU9iitm*mmxh±^r^t%ytm^<it^^mizm<uo, mm\zm^u 
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2 msx±<D^^m(D o-^(}>rji<thimiz\t h -/i > h k - nx c: .t^,, 

mis^zs/t.ft\,tmmmizmi-f^tLrtm'j'mm^0f%ftmvh o . 

iim^B\^Mmt^^^^^-t^7.hmtLxm\^^rz^(Dxhi>o 
mz. ::<D^oumztFF^v\^^mmELm'f'iziin?>^^mmiz'Duxnmr 
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C Oct ^ Tit^i^ttM'&M*^* 3 ® a±T* o T [^^T^ ^ . 

'^^^U'-'y3>x^^mm\zss>^x^}v^-^^y':f<D-^f\^-&\f^^ytm\zx 
^^)i^-^wir^. ^<D^iEii^mmm<o^miB:wx^^tti^^m=F\tz.(D 

+ ^.M'^MX\tZ(Dm'^(D^^m (K-/t>>) 

iii) $etc. m=Fmm^(^^^mtM'^^^m(om^^iz'D^^x. mx^tn^FM 
m^^^n.^mm^(D^^m. m^^^m(Dmiz2mmirzm'^^nmr^, 
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ii) . iii) tC-^^iTH. C:nf>©jfl'&-&. *SUH;in^>{Z:l3(.iT^^lSr 3 

e>fC{ll 0—8 OniDT*«»Ci:75W*L<, %^SW-&lfi|[$« 6 0~4 0 Onm 
Tfe^dtd^ifF^LVi. ;a:43, 1 ISfc 0(7)Ji^« 5 ~ 1 0 0 nin. 

« 1 0 6 0 nin-r*2> C iid^Jf S Ll^i, 
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$n-5^TU>^«<^, ^ (III) T'^^tlS^:^^"; HMb^ife, ^ (YD 
(VII) ^z-Di^^xmmr^o^ (vio {cttfil2(D;i':/^>t)^^$ti§. 

(Ar) m-L 4V-II) 
^ (VII) {C43V>T, Artt5Sr#jKJiS&^L. m{i2-8 0S&Tft«9, 
® A r tt|SI-Tt)S?^J:?>'b(0-CfeoTt><k^i. 

ix^x-jPS, 7'J-Ji'7xr:jps. 7'J-;i-:*-=ir>'7xii;i/S, 7;uy-;u7 
x-;i/S. 7^y7x^;us, :^75';^s. 7>h'j;us. tru-jus. '^uu 
-ji/syi<i:;&^^tf e.n*v*;^c, 7iu=^^-;u7u-> (7U-;u7JU=^r» A^e> 

SI^$n-57'J-JU7Jl/^-;UST«oTfecfcVi. 
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7x-;ps, 7U-;u7x-;us. 7;U';r-;u7x-;i/S, 7sy7x-;us. 

in,, i) -7'Pfc!;i<'S. (n, i, sec, ter t) --^^ 
in, i, neo. tert) -A>^;US, (n, i, neo) 

•>;ws«o7;p^;P'Sd^^tf 6.n, z:n^®7;p^jPS<D7x-;us{c*tt5« 

«H4«tto, m. pfi[<^>lri-rnT*oTt>J:t^^. CI® J;"5;^cC7;U+;i/7xn;i.S 
©:^^*:0»J«!iLTfi. (o. m. p) -h'j;ug, 4 - n -:/5';i'7x-;i/S. 4 

7 u - ;w 7 x>i;p^i t L T 7 'J -;pgp^j-7&« 7 x -;PST * 5 © *«ifF * L 
<. c:©«k'575i:7x-;i/S««iftSnT.l>T'bck<» ;icDi#0«JfeS«7JP=\r 

gil o 7 'j - ;uS7{»^ atft L 7 x - ^ o T t> ck I ^ . c: o ct d 7i 7 u - ;u 7 
x-jv&(DMc^mtvx\t, (o, m. p) -b:7x-u;i'S, 4-h'j;i'7x 
=.jvm. 3-h«j;u7x-;i/S, xU7xr'j;us«?3&<^tfe.n'5. 

7;W^z:;W7x-;i/StLTtt, 7)V^=.)m^(^U^fl^^it)^2'>'2 0<D^(D 

*^if?*t<> 7;u^-;PS(kLT«h'J7U-;u7;u^-;ps3&«i!f$b<, «fii^ 
it h u 7x - ;ut:-;i/S. h u h u h U f7x-;pt'-;i/Sii*^# 

If^n-S. c:(^ck-5;^7;U^-;i/7x-;PSc^)A#:«a|<i:LT«. hU7x-JHf 
-;W7xx;ws^dJ^frf^n5. 
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(H-10) 

it'a^ <I>47-*49 ^9. <t»42, <l>45 **^8. *40. <J>4I. ^42. *44. <l>46 

H-10-314 -Q^"N-(Ph)2 ph 

H-10-315 

H-10-316 Ph Ph 

S 



H-10-317 m± -^^-^^N- (Ph)2 




Ph 



H-10-318 H± -f V4 y< 7 Ph 
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(H-IO) 







<1>39. <t>42. 045 ^8. O40. *4i. 


<J>43. <I>44. <I>46 


H-10-401 




Ph 


Ph 


H-10-402 


|S1± 




Ph 


H-10-403 


|il± 




Ph 


H-10-404 


|5j± 




Ph 


H-10-405 


|SJ± 


Ph 


Ph 


H-10-^6 




^ ^ ^ ^ 


Ph 


H-10-407 


|S1± 




Ph 


H-10-408 


Pl± 




Ph 


H-1(M09 


m±. 




Ph 


H-10-410 






Ph 


H-10-411 


P!± 




Ph 


H-1(M12 


Pli: 




Ph 


H- 10-413 


P1.L 




Ph 
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(H-10) 



<I)47~<D49 <P29, <l>42. <I>4S *38. ^40. *41. <J>43. ^U. *46 



H-10-414 



H-10-415 




m± 



I 




Ph 



Ph 



H-10-416 



|BI± 



Ph 



H-10-417 |Bi± -Q-^-N-(Ph)2 Ph 



H-10-418 




Ph 
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(H-id) 





<I>47~<I)49 


*1*3». **>42. '^ii. *^40. 


*1>4I. <1>43. <I>44. <l>46 


. HrlO-501 




- Ph 


Ph 


H-10-502 






Ph 


H-10-5d3 


m± 




Ph 


H-10-504 






Ph 


H-10-505 


|il± 






H-10-506 






Ph 


H-10-507 


m±. 




Ph 


H-10-508 


m± 




Ph 


H-.10-509 


|S1± 




Ph , 


H-10-510 




s s 


Ph , 


H-10-511 






Ph 


H-10-512 


|51± 




Ph 


H- 10-5 13 


rsi.h 




Ph 
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(H-10) 



<D47-<I»49 ^39. 042. O45 <I>38, <l>40. '^M. <I>43. <I>44. 



H-10-514 



H-10-515 




-Q-N-(Ph)2 



Ph 



Ph 



H-10-516 



H-10-517 _^_-^_N- (Ph)2 



Ph 



Ph 



H-10-518 




Ph 
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(H-10) 



<1>47-<I)49 O39, «I>42. ^45 *^8. <I><JO. <1>41. <1>43. <I>J4. <1>46 



H-10-601 



H-10-602 




|S|± 



Ph 



o-t'7x-ij;u 



Ph 



Ph 



H-10-603 



Ph 



H-10-604 



Ph 



H-10-605 



H-10-606 



H-10-607 



H-10-608 



H-10-609 



H-10-610 



H-10-611 



H-10-612 



H-10-613 



mi. 

|S]± 




-O-O-CH, 

s s 




Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 
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047-<I>49 039, <I>42. O45 *^8. ^AO. <1>4I. ^4J. *46 



H-10-614 




N-(Ph)2 



H-10-615 




Ph 



Ph 



H-10-616 



H-10-617 _Q-^_N- (Ph)2 



Ph 



Ph 



H-10-618 




Ph 
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(H-10) 



H-10-701 



H-10-702 



<I>47~<t>49 <h9. <1>42. *f>A$ '^ii. ***40. ''^ai. <1>43. *J'44, <I>46 




|S1± 



Ph 



Ph 



Ph 



H-10-703 



|BI± m-\^7 )V 



Ph 



H-10-704 



H-10-705 



H-10-706 



H-10-707 



H-10-708 



H-10-709 



H-10-710 



H-10-711 



H-10-712 



H- 10-713 



|5l± 

ISIJt 

m± 

|S|± 
1511: 




CHa 




Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 
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(H^IO) 



047-049 039 (^42 <t>4j <t>i^ 4>4o^ <I>4, (P^j <D^ 4>, 



'46 



.H-10-714 



H-10-715 




Ph 



Ph 



H-10-716 



4>-Ph 



H-10-717 _^-.^_N_ (ph)2 



Ph 



Ph 



H-10-718 




Ph 
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(H-10) 



<I>47-«1>49 O39. 042, <t>45 <J>38. ^^40. *4I. ^42. <t>44. <t>46 



H-10-801 



H-10-802 




Ph 



o-lf7x-'JJl/ 



Ph 



Ph 



H-10-803 



m± 



Ph 



H-lO-804 



H-10-805 



H-IO-806 



H-10-807 



H-10-808 



H-10-809 



H-10-810 



H- 10-811 



H-10-812 



H-10-813 



.m±. 

|BI± 




s s 



CH3 




Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



WO91Mn360 



205 



PCT/JP97/02869 




wo 98/08360 



206 



PCT/JP97/02869 



(H-11) 



'^50. '^52. *S5 ^il. <»53. '^54. *56 



H-11-1 

H-11-2 

H^ll-3 

H-11-4 

H-11-5 

H-11-6 

H-11-7 

H-11-8 

H-11-9 

H-11-10 

H-11-11 

H-11-12 

H-11-13 



|SI± 

[51 Jb 



Ph 



o-H7x:i'J ;U 



p-e7x:i'j;i/ 




-O-Q- 

S o 



CH3 




Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph' 



Ph 



Ph 



Ph 



Ph 



Ph 
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(H-11) 



*50. <»S2. ^55 <'>5J. <t>53, <I>S4. *36 



H-11-14 -Q-N-(Ph)2 



Ph 



H-11-15 




Ph 



H-11-16 



Ph 



H-11-17 Pl± -^-^_N_(Ph)2 Ph 



H-11-18 




Ph 
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(H-11) 



«>S7^«l>Sg «5o. Osi. <I>55 <**51. *53. ^5A. ^56 



H-11-101 -^""O" 



H-1 1-102 



H-11-103 



H-11-104 



H-1 1-105 



H-1 1-106 



H-1 1-107 



H-1 1-108 



H-11-109 



H-il-110 



H-U-Ul 



H-11-112 



H-11-113 



|BI± 

m± 
m±. 

|SI± 
|S1± 



o-e7i::i'j;U 



m-t'^x— 'J ;u 




s s 



CH3 



s s 




Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph y 



Ph 



Ph 



Ph 



Ph 



Ph 
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(H-11) 



<»50. <t>52. ^55 *5I. *53. <J>54. <t>56 



H-11-114 -O^O- -HG^N-(Ph)2 



H-11-115 



H-11-116 



H-11-118 



m± 




H-11-117 |5]± _^_-^_N- (Ph)2 




Ph 



Ph 



Ph 



Ph 



Ph 



wo 98/08360 



210 



PCT/JP97/D2869 



(H-11) 



<I>57^<I)S8 <I>50. «t>52. *^SS '^S\, <^Sl. ^^54. «I>56 



H^l 1-201 



H-11-202 



H-11-203 



H-1 1-204 



H-11-205 



H-11-206 



H-1 1-207 



H-ll-208 



H^ll-209 



H-1 1-210 



H-1 1-211 



H-1 1-212 



H-1 1-213 



|S1± 

i§i± 

|S1± 



Ph 



m-e7x=:.U;i' 




-CM3-CH, 



's s 




Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph ' 



Ph 



Ph 



Ph 



Ph 



Ph 
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(H-11) 



<D57^<I>5g Oso. <l>52. *35 *Sl. <J>53. ^54. <I>56 



H-1 1-214 



N-(Ph)2 



Ph 



H-11-215 




Ph 



H-11-216 



Ph 



H-1 1-217 ISIJh -Q_^_N-(Ph)2 Ph 



H-1 1-218 



|il± 




Ph 
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(H-11) 

{talSfi <J>57-*58 ^50. *52. <t>55 ^Sl. <t»53. <*>54. <I>S6 



H-ll-30i -O-O- 

s s 



H-1 1-309 




Ph 



H-U-302 o-\dy x.=.') )V Ph 

H-11-303 m± m-f7x-'J;U Ph 

H-11-304 p-f7xn'JiP Ph 

H-ll-305 I^J: -0"0"''^ 

tt-11-306 |SI± -O^W 

Ph 

H-11-307 Pl± ^^'V./^ Ph 

H-11-308 m± Z-i-7^)V Ph 



S w 



H-11-310 m± 

S o 



H-ll-311 P± -<s^sM=N^ 

H-11-312 -Cr%3 



H-11-313 ISIi- -f Vf \> Ph 



WO98MW360 
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(H-11) 



<J>50. <1>52. ^55 *51. <»>S3. *>>54. <I>: 



S6 



H-1 1-314 



-^-N-(Ph)2 



Ph 



H-1 1-315 




Ph 



H-11-316 



Ph 



H-11-317 



N- (Ph)2 Ph 



H-11-318 




Ph 
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(H-U) 



057^058 <I'50. ^S2. <I>55 *SI. ^''SS. <I>54. ^56 



■ - H-11-401 



H-1 1-402 



H-1 1-403 



H-1 1-404 



H-11-4G5 



H-1 1-406 



H-1 1-407 



H-1 1-408 



H-1 1-409 



H-1 1-410 



H-1 1-411 



H-n-412 



H-1 1-413 




^± 

mi. 
m± 
m± 
m±. 

m±. 

m± 



-Ph 



o-t:7x-'j/u 




s s 




Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 
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(H-11) 



*57~<1>S8 



H-1 1-414 
H-11-415 
H-11-416 



H-11-418 



H-1 1-419 



H-1 1-420 




-^-N-(Ph)2 Ph 



m± 




XT- 



43- 



Ph 





Ph 



Ph 



Ph 



Ph 



H-11-417 -Q-O"'^"™^ 



Ph 



Ph 



Ph 
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(H-11) 



<t>57-,<Pj8 <t>sQ. <t>S2. ^55 <J*5I. *53. ^54. ^56 



H-11-501 



H-11-502 



H-11-503 



H-1 1-504 



H-1 1-505 



H-11-506 



H-1 1-507 



H-11-508 



H-1 1-509 



H-1 1-510 



H-1 1-511 



H-1 1-512 



H-11-513 




ISIJb 

m±. 

mi: 



Ph 



m-b*7x-'J )l 




s 



'S s 




Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



jTVO-Ph Ph 



Ph 



Ph 



Ph 
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(H-11) 



*50, *52, ^55 '^Sl. <I>53. *J>54. <I»56 



H-1 1-514 




-Q>-N-(Ph)2 



Ph 



H-11-515 




IT : 



Ph 



H-1 1-516 



H-ll-517 |H|± -Q_^^N_(Ph)2 



Ph 



Ph 



H-1 1-518 



PlJi 




Ph 
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(H-U) 



<I>57~<I>S8 



H-11-601 



H-1 1-602 



H-1 1-603 



H-1 1-604 



H-1 1-605 



H-11-606 



H-1 1-607 



H-1 1-608 



H-1 1-609 



H-1 1-610 



H-11-611 



H- 11-6 12 



H-11-613 




N, 

n' 

m± 

|B1± 
|51± 

m±. 



Ph 



m-t*7x-'J W 



p-f7x-'J )V 




2-:^7f^;^ 



CH3 



*s s 




Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



-TV-O^Ph Ph 



Ph 



Ph 



Ph 
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(H-11) 



^50. <*>32. *53 *51. ^Sy '^54. <^56 



H-11^614 If 



H-11-615 




--Q-N-(Ph)2 




Ph 



Ph 



H-1 1-616 



H-1 1-617 _Q_^^N- (Ph)2 



Ph 



Ph 



H-1 1-618 



|SI± 




Ph 
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(H-11) 





<I)57~<I>$8 


<l>50. ^52. *55 '^Sl. 


^I^S}. *l*54. <I>S6 


H-l 1-701 




Ph 


Ph 


H-1 1-702 




o-k'7xii'J )V 


Ph 


H-11-703 


m± 




Ph. 


H-l 1-704 


m±. 






H-l 1-705 


m± 


-0-0-''^ 




H-l 1-706 


mi. 




Ph 


H-l 1-707 


m± 


Ph 


Ph 


H-l 1-708 


mi. 




Ph' 


H-11-709 


mi 




Ph 


H-l 1-710 


mi 




Ph 


H-l 1-7 11 


mi 




Ph 


H-11-712 


mi 




Ph 


H-11-713 


mi 


-O-O 


Ph 
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(H-U) 



<I>SO. ^52. *S5 <1>5I. <*>S3. 'J^Sa. *S6 



-H-11-714 



H-1 1-715 



H-H-716 



H-1 1-717 



H-11-718 




put 

|HI± 



m±. 



T-Q^N-.(Ph)2 Ph 




4> 



Ph 




Ph 



Ph 



-^-^-N- (Ph)2 Ph 



Ph 
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(H-U) 



OsT'-Oss Oso; <I>SS 'I'SI. *»53. <J>54. <I>56 



H-1 1-801 
H-1 1-802 
H-1 1-803 
H-1 1-804 
H-1 1-805 
H-1 1-806 
H-1 1-807 
H-1 1-808 
H-1 1-809 
H-11-810 
H-1 1-811 
H-11-812 
H-1 1-813 



N^Ph 




|S1± 
|5l± 

m± 

|S1± 



Ph 

m-k'7x-'J 




s 



CH3 




Ph , 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



Ph 



WO98M»360 



223 



PCT/JP97/02869 



(H-U) 



057~058 



*50. '^SZ, ^^55 ^S\. *'*54. ^56 



H-1 1-814 



H-11-815 



H-lI-816 



H-1 1-817 



H-1 1-818 



H-11-819 




|B|± 



|Hl± 




-^-N-(Ph)2 Ph 




Ph 



-^-Q-N-(Ph)2 




Ph 



Ph 



Ph 



Ph 



Ph 



Ph 
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<I>€2 <I>63 



\ / ^ 

N-067-N 

\ 

*^69 <I>66 
«64 <l>65 



(H-12) 
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KT/3P97I0XM9 



(H-12) 



59 



H-12-1 



-o- 



Ph 



mtE. Ph Ph 



H-12-2 



o-t:7x-'JJU Pl£ Ph Ph 



H-12-3 



|5l± m-lf |5l£ Ph Ph 



H-12-4 



p-tf^x-U Jl/ Ph Ph 



H-12-5 



H-12-6 



H-12-7 



m± 




f\-f\-Ph Ph Ph 
.Ph 

ISIfc Ph Ph 

iHi^E Ph Ph 



H-12-8 



2-i-y^)\^ m& Ph Ph 



H-12-9 



H-12-10 



H-12-1 1 



H-12-12 



H-12-13 



S o 
S S 



|S|± 




Ph Ph 



Ph Ph 



Ph Ph 



iBifc Ph Ph 



Ph Ph 



wo 98/08360 



226 



PCT/JP97/02869 



(H-12) 



Oj9 



H-12-14 -O" -{^^'(^^h m& 



Ph . Ph 



H-12-15 




mtE Ph 



Ph 



H-12-16 



mtc Ph 



Ph 



H-12-17 



(Slj- _^"V.^~V.N- (Ph)2 |5]£ Ph 



Ph 



H-12-18 




ll£ Ph 



Ph 
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(H-12) 







<D59 


<t»60 






H-12-101 




Ph 






Ph 


H-12-102 






m& 


Ph 


Ph 


H-12-103 








Ph 


Ph 


H-12-104 


m± 






Ph 


Ph 


H-12-105 


w± 






Ph 


. Ph 


H-12-106 


m± 






Ph 


Ph 


H-12-107 


m± 






Ph 


Ph 


H-12-108 




2-:h7-?;U 


mtE. 


Ph 


Ph 


H-12-109 


|SI± 


-Q4>-cH3 


m& 


Ph 


Ph 


H-12-110 


m± 




m& 


Ph 


Ph 


H-12-111 




S S^\=N 




Ph 


Ph 


H-12-112 




-<:83 


m& 


Ph 


Ph 


H-12-113 








Ph 


Ph 
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<I>59 



H-12-114 -Q-O" 



H-12-115 




m& Ph Ph 



H-12-116 



-O-Ph Ph Ph 

S 



H-12-117 -^-^-N-(Ph)2 |5l& Ph 



Ph 



H-12-118 




Ph Ph 
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(H-12) 

- -H-12-201 -O- 

S 

H-12-202 

H-12-203 ra± 

H-12-204 |5|± 

H-12-205 Pl± 

H-12-206 1^ Ji 
H-12-207 
H-12-208 

H-12-209 Pi: 

H-12-210 m±. 

H-12-211 mi. 

H-12-212 |5l± 

H-12-213 I3I± 
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O59 



*60 <l>6l-*63 <I»64~<I>( 



66 



H-12-214 "O- -^-N-(Ph)2 |SI£ Ph . Ph 



H-12-215 




Ph 



Ph 



H-12-216 



Ph 



Ph 



Ph 



H-12-217 _Q-Q-N_(Ph)2 |5l£ Ph 



Ph 



H-12-218 m± 




mtc Ph 



Ph 
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(H-12) 

-H-12-301 -O-O- Ph I^fe Ph Ph 
S S 

H-12-302 m± o-t'^x— U;U m& Ph Ph 

H-12-303 in-f7x-»j;i< WltE. Ph Ph 

H-12-304 m± p-e7x-'j;U mtE Ph Ph 

H-12-305 |SI± -O"^^^*^ 

Ph 

H-12-306 ^± "CVw ^ 

Ph 

H-12-307 |S]± m& Ph Ph 

H-12-308 2-ty^}l^ l^fe Ph Ph 

H-12-309 |p|± -O-O-CH3 m& Ph Ph 

o ^ ^ . 

H-12-310 |gl± ■ -O-O-Ph Ph Ph 

S S 

H-12-311 ISIJ: Ph 

S S >=N 

H-12-312 |S|± -0=0 Ph Ph 




H-12-313 m±. \ Ph Ph 
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(H-12) 



<l'67-*69 



<I>59 



H-12-314 



S S ^==' 



Ph Ph Ph 



H-12-315 




Ph Ph Ph 



H-12-316 



Ph Ph Ph 



H-12-317 |S)± -Q-Q-N-(Ph)2 Ph Ph . Ph 



H-12-318 



|SI± 




Ph Ph Ph 
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mm. II - 1 0 2 «:ffllifciE7L^il®tt 1 Onmi?, A i Q 3 ^m^^tzm^^iX^m 

m\t2 0mmtvrz, 

i:OEL5g^tm£E*BPlraLTII85«:Mbfc<i:::5, 1 3 V • 7 SOnA/cm- 
T9 8 0 0 Ocd/m'tDltfe Ainax= 5 2 5 nin» feSiS®x = 0. 2 

9y = o. 6 7) (D^ytf^mm-^iXy c0^^\t^i^^mnmn.'pxi 0 0 0 0 

(1 10 0cd/ln^ ffiiimffi±#2. OV) , S!)^ffS3 0 0cd/iD'Tttl800 

omri[x$>-Drz. 

1-10 2 t)i^-:/uyt^m^^x2 omm\zm^b.z(D±\z^^m^nmm9 1 
mmizmTTsit'^mu- 1 o 2 dbA i q 3 trnTr^it't^ 1-201 t^muxm^ 

ZOE Lm'f-iznEE^^iJaLxnm^mVtLtZ.^. 1 3 V • 9 0 OmA/cm* 
T8 0 0 0 Ocd/iD*©ltlife i^ytUi^tSL^ X mx= 5 2 5nin, 5 6 Onm; fiiSM 

;^x = 0. 4 0y = 0. 5 5) (D^^tmmtti. z(D^^\mi^^^nmn.'p 
Ti 0 0 0 omr^u±.^^iyX\^^rzo nmo^mmti oak/m'o^m^mmx' 

6 0 0 0 I^PbI (1 0 5 0 cd/m', ffil!jmflE±# 1 • 5 V) , mPHMm s 0 0 cd/m' 

Ttt2 5 0 0 omfiiix$>-prz. 
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(HiS^J 1 5 > 

nmm 11. 1 2 tc;i3ViT, 1-20 i 0RtD o\z. MTjkit^mu 
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|ISg«»i 11.12 {c*5V^T, 'e3J^'ft:'&'^ 1-201 (Ditt> 0 tc. ^nj^^b^^^IV 
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- 2 2) ^fccktXh'JX (8 - K) 7)V^:zOA (A 1 Q3) O^^X 

<#%M1> 

1 0-"TorrSTMBEtfe. 

N.N' - v?7xX;U-N. N'-h'X [N-7xX;i/-N-4-h u ;i' (4-7^V 7x 
— ] ^>iy-:^> (H IM) ^mM^B.Zm/'sec-CS OnmOm^izmmLs IE 

N, N. N' . N' -T h y^T. (-3- t*7 :c=.)V ;U) ^ > v v X T P D 0 0 5) 
*l!jip3ia[2nn/sec-ei OnnKO/PSJCi^^L, lEHmMMtLfzo 

$e>ICHU7. (8-=^y U h) 7;U^-'7A (A 1 Q3) <!: ^ T U >^«<*: 
t^^*3tS2nm/sec<i:0. 0 2nm/secT^^^U, ^7 T 'J >^^{!»:*U . Ov 

$^>(3, ^EJKSi^fiJofe**. MgAg (Mfijtio : 1) tiMmmmo. 

2nin/secT2 0 Om<om^\zm^VXmmtC. ^mMtLXA 1 ^ 1 0 Oni 
2 > 
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m^lOOnnCDlTOmmnm i^m ^^t^i^yT^m^ (l. limnl?) ^. 

1 0"*Torr^Ti^JEb/c. 

T . N. N' - V 7 X -;U-N. N' - 1' X [N- 7 X r:jU-N-4- h U (4-7 i y 7 x 

] '^ov'^?^ (H I uy^mmmm 2m/ seen snuom^izmmL. m 

N.N.N'.N'-r (-3-k*7x-;P-l-f;U) '^>vv?> (TPD0 0 5) 

Sr^^itg? 2 nm/secT 1 5 niaCD0^ fC^^ iE?L^ii^<!: Lfco 

TPD 0 0 5<i: h'JX (8 - 4^/ U 7 ^ K) 7;i' = ii'>A4A I Q 3) 
<i: ^^«lt*n : 1 <h;&:5<k-5fc. *^-:3;i/:/^> (M^^k^^^ l - 2 0 ) ^ 2. 
5 vol X-^ti^-DiZ 4 0 ninOJ?$ JC^I!!^^ L.M^g^'f 1 ©fi^Jit Lfe. 
c:©(h#©^^JiSti. mtCO. 0 Snm/sec. 0. 0 5nm/sec, 0. 0 0 0 2 
Snm/seci: bfc. 

;^UT, ig^JE^SI^^o;^^*, l^aAlliilg^tltLT, hUX (8- ^ 
y 'J h) 7;PS-'^A (A 1 Q3) Sl^itiiSO. 2nni/secT5 SaiaOm^ 
izMMi^fzc 

3e>»C, MJE^^Ji«r^t?)S:**. MgAg (SSit 1 0 : 1) Srilf jiJgO. 
Znm/seCV 2 0 OnnOm-^izm^LXm^tL. iSSI/iiLTAI ^1 0 Onm 

EI3 7&ibt>>6^^ct-5tC, ;U7'l/>{i5 6 0nni^>fififC^7tS:^i£:^^^-ri>. % 

hux (8-4^y 'jy^h) 7Jua:^':7A (a i qs) <r>%%7s^C7 V)v^m^ 
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jP$ 1 0 OnmOI TOSBjmS (^@) ^#1-5:^ ^XSfe ( 1 . imM) 

X 1 O^'torrSTMEEtfc. 

;^l/i"r, 4, 4' , 4" -hUX (-N- (- 3-;>^^JU7xr:;i.) -N-7 
a:-;U7S y) h 'J 7x-;U75> (MTDATA) 2 nm/sec-e 4 0 

N. N, N* N' -xh^+X (- 3-lf7x-/U'^ l -^Jl') ^>v->*> (T 

PDo 0 5) mm^m2mysec'ci smom^izmmL. lEnm^mtLrc. 

-^/U/^h) r^PS A ^ limits 0. 2na/secX7 OmCDm^izM^ly 

$b(c, MgAg (SMJtio : 1) ^mmmmo . 

2niD/sec-C2 0 Omom-^izmmVX^UtVs ^mmtVXA 1 £ 1 0 Onm 

0 4*^6t>*^SiaJC, hUX (8- »J y 7 h) (A 1 Q 3) 

\t5 4 0nm^i&\Z^^mi^m&^m-r^. %%7.^i7 h;i/0¥fflrtJti 1 1 OnmT 

<^«SM1 7> . 

1 0 Onm<?[) I TOSWmS (US) Sr^fS^^T.^^ (1. 1 nmj*) 

1 

;^U-C. N.N'->'7xX;U-N.N'-eX [N-7xXJU-N-4-h'j;P (4-75 7 7x 
XJU) ] (H I M) $:a!^^iiS2nin/sec-e5 0 naiO^igS icISif ]E 



wo 98/08360 



PCT/JP97/D2869 



355 

N.N.N'.N'-xN7=^;^- (-3-k'7x-;i/-i-i';u) ^yvi^y (tpdoos) 

S:fll^jiS2niii/secT'l 5ninOi?$tc:^3tL, E^LiJSIlit Lfc. 

^f^tC, TPDO 0 Sth'j;^ (8-=^yU/7h) 7;U$i:':7A (A1Q3) 
t^Wn)tfi^i : 1 (hJ^tSi;^^::, ibojl/yu-v (^aj^^b^^i -2 2) i&2. 

i:o«i:^(D3Sl3ilJSSttli{CO. OSnm/sec, 0. 0 Snm/sec, 0. 0 0 2 5nin 

TPD 0 0 5 1 Q3 i:i^*t:glJt*n : I tti^^o\,Z. f)^'Z>Cf'?^) 
ymMi^O^m^it-^^ 1-10 3^1. Ovol%^tfJ:5{C2 Oniii<Dm^iZ^M^ 
L. ii^M^-ry<^ll2©!^^e'-4:-L;^t. dOt^ro^^iiSttJiiJCO. OSnm 
/sec, 0. 0 Snm/sec, 0. 0 0 1 nm/sectl/fe. 

MKJKSi&fiio/b*^, m^axiijti^^stLT, ku:^ (s- ^^f 

/'jy^h) TJUS-'^A (A 1 Q3) t:mmmmO. 2nin/sec-e5 OnmOj^^ 

$e)tc, MjE4^si^«ofc**, MgAg (MSiti 0 : 1) ^mmmmo. 

2nm/sec-C2 0 Onm(Z)J?$lC?i^LTISffii:L, ^mMtVXA 1 $ 1 0 Onm 

C:(D#«|EL5!l-7-{CSEE«r91jDnLT«glE*SeLfci:;i5, 1 OV- S.OniA/cni' 
TS 0 0 Ocd/m'^Olt^ife A iDax= 5 6 0 nm. 5 0 Oni. feSM^ 

x=0. 39y = 0. 5 5) <D^9tf}mm-^tl. :i<D^^\t^m7)i'Zi>nm^ 

tt^ztfzo nmo^UMiti oah/cia'(D^nmmmmW}X'4 o o o o h r mm 

»«1 0 0 0cd/in*, «5»!IKft«JE7. 2V, ffi»i«JE±#3. OV) Xi^^ft. 
(SlOnm) /jl/^ U> ( 5 6 0 nm) ttO. eST^o^t. ^fc. ^^X^i^ 
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ntl&mi 7lc43ViT, TPDO 0 5(0iElimmM^Bf$.Lrz<D:^. AlQZt 
)VZfU>t^'7^J>t^'&MMMS.O. Inm/sec, 0. 0 0 2 5nin/sec. 0. 0 
0 lnin/secTft?i«L, )V':fU>^2. 5vol%. U >^##:?£ 1 . Ovor% 
^trm^^f&3iH4(^^^1^4 OnmJlUJ^^L/^CDmA I Q 3 Ofi^ftAiilMS 

<H:g5^J8> 

H:e5«RJ7lC4i5V^T, h*tlBf$:A 1 Q 3 ©d^t) 0 ICT P D 0 0 5 «i: 

)V'fVy^^MmMUQ. Inm/sec, 0. 0 0 2 5 nm/secT^lgSt.'' ;k>''U> 
i£2. 5vol%^tr«^««jlH4©5§5t/i*2 Onm^tCJI^^L. $^ICC:®±IZA1 
Q 3 (h^TU >f|^#:5:^ll^jiS0. Inm/sec, 0. 0 0 1 nm/secr^^^ L, 
^^TU >^^{4:$ 1. Ovol%^tJmi^«liittc^^7fel«r2 OniDj?{CJ^^L. ^(^ 
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<]t«cMlO> 

<it^m 1 1 > 

HJSI^l 7{C;fel^iT, TPDO 0 50IE?Ltaii®^i^fi£L;t(DS. TPDOO 
StJlZfU^^^mmmmo. Inm/sec, 0. 0 0 2 5nin/secT#^|g^L. 
l/>^2. 5yo\%^tSiE^l^xtii<Dmytm^2 OmmizmfSLLs 'A^^X'A 1 Q3 
^--'c t^-7U >|^^^^#^«3iS0. Inm/sec. 0. 0 0 1 nm/secT'^^itL, 

"7'j>iii^{*:^ 1. o\oi%^tim=f'mm^<D^ytm^2 omm\zmi^L, 
A 1 Q 3 (Dm^aA^si®^ 5 onamizm^r^m^trnmizLrmmELmi- 

c:c7)^aEL^^l'aJE*EnjBLTmSit&9gL;t<L:JI^, 12V- SOmA/cin' 
X'4 5 0 0 cd/m' (OHiJife (^7tS:^iS^AiDax= 5 6 Onm, 5 1 Onm. 

«x = 6. 4 2y = o. 5 4) 0%3td«?tK$n. ;io^^tte:*i7;u:J>#H 

ofeVifc. ffSO¥MIS«l OinA/cm'©^mSg^»l!B«rTl 0 0 h j («!}S8ff 

aiOOOcd/iD\ |]!J^!|gS«imBE6. 5V. ^«jmm±#3. OV) T-^o/!:. 

<mmm i8> 

mmif^i 7ic*iVix, TPDOO boiEummm^m^brco^. t?do o 

5iAl Q3^;uyu>$^i;3ijiagO. OSnn/sec^ 0. 0 5nn/sec, 0. 0 
0 2 Snm/seclfftij^L. TPDO 0 5 : A 1 Q3*n : 1 ttjiKi. )l^:/U>i!)^ 
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3 ti7'7^)>^M^^^MMMB.O. Inm/sec, 0. 0 0 1 nm/secT^^^L/. 

;i0^mELm=i'iznm^^1XiLxmWt^mvrztZ^y I 2V. 5 OmA/cm* 
T4 0 0 Ocd/m'OHilife Aniax= 5 1 Onm, 5 6 Onm, -fe^J^S 

x = 0. 42y = 0. 54) O^mmmttl. CO^^«^^7;l'3'>#H^ 

d^-^Jt. »S©i|&j^»3Hl 0iiiA/cin'O^miiilffi»lS«I"r4 O'^G 0 0 h r (IDW 
WSlOOOc(l/m^ «]»3IE«l«ffi6. 9V, |B«i«ffi±#3. OV) Tftofe. 

<IIKg«»!l9> 

TPDO 0 StA 1 Q3(7)^*:«lit*TPDO 0 5 /A I 03 = 75/2 5 tUi> 

i:oizr^m^\tw\m\zvxmmELm'f-^nti. 

Z-OmmELm'T-izmB^WMl^xn^^MLtztZ.^. 1 2V- 5 OdiA/'cid' 
T4 1 0 Ocd/m'OHJife Ainax= 5 1 Onm, 5 6 Oni. ^MMU 

x = 0. 3 2y=0. 5 8) ©%^*<«^$n. C:<7)5g3t«^ig7;i^=f>#ffl^ 

t^-Dtz, OniA/cin='(D^m^lK®liSi!lT3 0 0 0 0 h r («J»a 

»m9 0 0cd/in\ ^;j^Sg»imEE7. 2V, ^Kmi£±#2. 5V) X$>-z>rc. 

'blCfg^tUTViSCi:*^^)*^^. C:(7)«^(0%)t;^^i7 h;U]tC/R« l . 4T 
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<mmm2o> 

TPD 0 0 S t A 1 Q 3O«:m<£TPD0 0 5 /A 1 Q3 = 6 6/3 3 tfn^ 

;i(DW«EL^^{cmm$Eni}nLTIISnSrSiiU;tt::5, 12V- SOmA/cm' 
"tf 3 5 0 Ocd/in='®||^fe Ainax= 5 1 Onm, 5 6 Onm, fe^gM^ 

x = 0. 34y=0. 57) ©fg^*l5|^$n, C©fg^tt^<S7;i'=f>#fflfl 

is^-oti. i^^o^mmn.! omk/cm^(D'^n,mMmmWi'V2 o o o o h r mm 

®S9 0 0cd/m^ W®»jmEE7. 3 y,,,^p»miE±# 2 . 5V) TfeoJt, 

<^»y2 1> 

TPD 0 0 5 i:A 1 Q 3 (D#:n[]tS:T PD 0 05/AlQ3=25/75 tts.^ 

C®W«IELm^tcmffi<£BllJPUT^|g5*tigLfctC5, 1 2V- 5 OmA/cmf 
T4 2 0 Ocd/m'wHiife Aniax= 5 1 Onm, 5 6 Onni, 

x = 0. 4 7y = 0. 5 1) 0^%timm-^n. Z.(D^%\,t^^7)Vziym-m% 

^'Ti 0 0 oB#PB^iji±^^UTVi;^c. w>^mtm%w^^^^M^\t±<t^ 

ii^^lt. ndL(0i3(^mmtl OmA/cm^c^jtmSitlSSIiiKKlT 1 5 0 0 0 h r 
Wgg 0 Ocd/m^ tS0«Bffi»J«JE7. 5V, ^»im£E±#2. 5V) TfeoTti. 

01 4{C^^Z^^ h;i/*^-r. 014^:0, ;^-7'J>^^<*:t;i/yu>*«<i: 
h\Z^^LX\^^^Zttl^t>f}'^l>. CO^'&O^^tX^^ hJl'JtC/RttO. 2 5 

^ & 75^ ^?>;i(i:{wiO unfits 1 7 «!:«S:'i-5C/Rlt;&<#^)n§C<i:*^t3;&^S. 
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